Pulsatile tinnitus of vascular origin can occasionally be the only manifestation of serious treatable disease. The use of carotid endarterectomy to alleviate tinnitus on the ipsilateral side has been described. 1 We report a case in which tinnitus was completely relieved by carotid endarterectomy on the opposite side.
CASE HISTORY
A 66-year-old former dockyard worker was referred with a 1-year history of a progressively louder, constant 'knocking' sound in his right ear, synchronous with his pulse. It did not affect his sleep but he felt that his quality of life was impaired. He was a known arteriopath, with a history of angina and myocardial infarction and of a cerebrovascular accident affecting the left side 5 years previously.
On examination he was normotensive (blood pressure controlled on antihypertensives) and findings on otological examination were normal. He had bilateral carotid bruits, more obvious on the left. His tinnitus was unaltered by head position but was abolished by firm pressure over the right carotid artery. An audiogram showed bilateral symmetrical sensorineural hearing loss, principally affecting the high frequencies and consistent with the patient's age and history of occupational noise exposure. Tympanograms were normal. He was fitted with a right-sided post-aural hearing aid.
A doppler duplex survey of the carotid territory revealed widespread disease, considerably worse on the tinnitus-free left side. Both common carotids were relatively healthy, with 25% reduction in diameter. On the right side there was 50% occlusion of both internal and external carotids. On the contralateral side there was 50-70% occlusion of the external carotid but very severe disease (80-99% occlusion) of the internal carotid. Antegrade flow was detected in both vertebral arteries. 2Departments of General Surgery and 'Audiological Medicine, Queen Alexandra Hospital, Portsmouth, UK Correspondence to: L K V Norman, ENT Department, Southampton General Hospital, Tremona Road, Southampton S016 6YD, UK An arch aortogram confirmed these findings and showed no abnormality in the venous phase.
The patient underwent an uncomplicated right carotid endarterectomy. Two months later he reported a subjective improvement in his tinnitus level of just 25%. As he was desperate for some further improvement he underwent a left carotid endarterectomy (again uneventful) some 6 months after the original operation and immediately noticed that his tinnitus had completely resolved. He remained symptom-free for 2 years of follow-up.
COMMENT
McFadden2 defined tinnitus as 'the conscious experience of a sound that originates in an involuntary manner in the head of its owner, or may appear to him to do so'. It is a very common symptom. About 7% of the adult population have seen their family doctor with a complaint of tinnitus, 0.5% being so severely affected that they are unable to lead a normal life2. A tinnitus that is purely pulsatile and synchronous with the heartbeat (especially if unilateral) may have a vascular origin. In a series of 100 patients with pulsatile tinnitus, the commonest identified causes were benign intracranial hypertension, atherosclerotic carotid artery disease and glomus tumours4. In a small proportion of patients with atherosclerotic disease, pulsatile tinnitus is the presenting symptom.5 The diagnosis of pulsatile tinnitus has been improved by new imaging techniques. Computed tomography of the temporal bone will detect glomus jugulare and glomus tympanicum tumours. Duplex scans have now largely replaced more invasive techniques for detecting atherosclerotic stenosis of the major head and neck vessels.
The treatment of tinnitus secondary to stenosis of the major vessels is problematic. Carotid endarterectomy carries substantial morbidity and mortality and its place in the management of pulsatile tinnitus is controversial. It is normally indicated for patients with severe stenosis (70% or more in diameter) who have had a transient ischaemic attack, a cerebrovascular accident or a retinal infarction6. Whether it is indicated in the management of asymptomatic or symptomatic but moderate (30-69%) stenoses is more doubtful. A 1998 meta-analysis of carotid endarterectomy for asymptomatic stenoses showed that, although the incidence of ipsilateral stroke was reduced, the absolute benefit was small the rate of stroke in medically treated patients was low7. In the case reported here the patient was much troubled by his tinnitus and was prepared to gamble the 5% operative risk of stroke or death within 30 days of surgery against the chance of cure.
In the few reported cases the side of the tinnitus has corresponded to the side of the more severe or unilateral stenosislb4,5. The dilemma in the present case was which side to operate on, when the symptom seemed to originate from the less severely diseased side. The good result from contralateral endarterectomy, seemingly not reported before, was presumably due to improvement of total blood flow through the circle of Willis. diagnosis Severe hypernatraemic dehydration is now an uncommon occurrence in general paediatric practice. It presents a therapeutic challenge and often results in neurological complications. Communicating hydrocephalus has not previously been reported.
CASE HISTORY
A previously well 6-month-old boy, the first child of nonconsanguineous parents, developed diarrhoea and vomiting and was taken to the accident and emergency department of his local hospital. He was admitted to the children's ward 24 hours after the onset of symptoms, drowsy and irritable.
On clinical assessment he was about 10% dehydrated. Laboratory investigation revealed hypernatraemic hyperosmolar dehydration with concomitant hyperglycaemia (plasma sodium 166 mmol/L, plasma urea 13.3 mg/L, blood glucose 38 mmol/L).
During the first 12 hours of admission, a paralytic ileus developed and 1 litre of fluid was aspirated via a nasogastric tube. Although intravenous fluid therapy had been started, this occurrence was associated with a further deterioration in metabolic status (plasma sodium 187 mmol/L, blood glucose 5 3 mmol/ L, plasma osmolality 400 mosm/ L). The intravenous fluid therapy regimen was intended to reduce the plasma sodium slowly, by 10 mmol/L in 24 hours. The hyperglycaemia returned to normal without specific treatment other than rehydration. By the second day of admission, circulating blood volume was restored and urine output was satisfactory. His biochemical indices had improved (plasma sodium 164 mmol/L, blood glucose 12.3 mmol/L). In case of cerebral oedema, a mannitol infusion was begun, and thereafter his conscious level improved. By the fourth day in hospital, his biochemical status was essentially normal (plasma sodium 145 mmol/ L, osmolality 297 mosm/L). However, at this point he developed generalized seizures, which responded to anticonvulsant therapy and did not recur.
On the seventh day of admission, after gradual improvement in his general condition, he became unresponsive and generally hypotonic, with a tense anterior fontanelle. A cranial computed tomographic (CT) scan showed dilatation of the lateral, third and fourth ventricles, suggestive of communicating hydrocephalus, but no definite evidence of sinus thrombosis. He was transferred to the regional centre for neurosurgery, and after insertion of a medium pressure ventriculoperitoneal shunt his neurological condition improved rapidly such that he was discharged five days later, feeding well, normally visually responsive, and less hypotonic. Subsequent follow-up has not revealed any neurological sequelae or evidence of diabetes mellitus. COMMENT The association of hypernatraemia, seizures and brain damage has long been recognized. Hypernatraemic hyperosmolar dehydration in this child led to two neurological complications. The first, seizures occurring as a complication of the disorder and its treatment, develops in about one-third of affected children within 24 hours of admission to hospital. Although the second complication, communicating hydrocephalus, has been mentioned as a theoretical sequel of hypernatraemic hyperosmolar dehydra-tion1 no case seems to have been reported. Hyperglycaemia was probably a complicating factor, increasing blood viscosity over and above the effects of hypernatraemic dehydration.
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